Burkitt's lymphomas, linked by previous studies with the DNA-containing Epstein-Barr virus, contain an RNA related in sequence to that of Rauscher leukemia virus. The present study establishes that the viral-related RNA found in Burkitt's tumors is a 70S component encapsulated with RNA-instructed DNA polymerase in a particle possessing a density characteristic of RNA tumor viruses. Further, the DNA synthesized by the Burkitt particles hybridizes specifically to the RNA of Rauscher leukemia virus. Thus, four features characteristic of a known oncogenic RNA agent are also exhibited by particles found with a high (87%) frequency in Burkitt's tumors. The relation between the RNA particle and the Epstein-Barr virus and their etiological roles remains to be elucidated. However, relevant to these issues is the finding reported here that the presence of Epstein-Barr virus information in nonneoplastic cells does not lead to the production of the RNA particles that have been detected now in three different human neoplasias, including leukemias, breast cancer, and Burkitt's disease.
We have shown by RNA-DNA hybridization (1) that human leukemias (2) , sarcomas (3) , and lymphomas (4) all contain RNA related in sequence to that of a murine leukemogenic agent. More recently, we have demonstrated (5) that a similar situation obtains in Burkitt's disease, a malignant lymphoma found in certain African children. In many ways this last observation was most arresting since epidemiological (6, 7) , serological (7, 8) , and nucleic acid hybridization studies (9) had already linked Burkitt's lymphoma to the DNA-containing herpes-like Epstein-Barr virus detected in (10) and isolated from (11) Burkitt's tumor cells grown in culture.
We emphasized that finding the appropriate viral-related RNA in human neoplasias, including breast cancer (12) , did not establish the presence, let alone the involvement, of a viral agent. To shed further light on these and related etiologic issues required the performance of experiments designed to answer the following questions concerning the tumorspecific RNA: (a) How large is the RNA being detected? (b) Is it associated with an RNA-instructed DNA polymerase? (c) Are the two found in a structure possessing a known physical characteristic of an RNA tumor virus? (d) Finally, if a large RNA is found in association with RNA-instructed DNA polymerase, is the DNA synthesized by the two in concert complementary to the RNA of the corresponding animal tumor virus?
The experimental resolution of these questions was made feasible by the development (13) (14) (15) of a technique for the simultaneous detection of RNA-instructed DNA polymerase and high molecular weight (70S) RNA, two diagnostic features of the RNA tumor viruses. This method has been successfully applied to demonstrate complexes of 70S RNA and RNAinstructed DNA polymerase in the peripheral leukocytes of all types of leukemic patients (16) and in human breast cancers (17) . In all the human malignancies examined, the high molecular weight RNA has been found to be encapsulated with its unique DNA polymerase in a particle possessing the density characteristic of the RNA tumor viruses.
We 20 umol of NaCl, 6 ,mol of MgC12, 100 Mmol each of dATP, dGTP, dCTP, and 50 Mmol of [IH]dTTP (50 Ci/mmol). 50 ,&g/ml of actinomycin D was added to inhibit DNA-instructed DNA synthesis. After incubation at 370 for 15 min, the reaction was adjusted to 0.2 M NaCl and 1% sodium dodecyl sulfate. An equal volume of a phenol-cresol (7: 1) mixture containing 8-hydroxyquinoline (0.2 g/100 ml of mixture) was added, and the final mixture was shaken for 5 min at 250. The aqueous phase was then layered over a linear glycerol gradient (10-30% in TNE) and centrifuged at 40,000 rpm (200,000 X g) for 180 min at 20. Fractions were collected from below and assayed for C13CCOOH-precipitable radioactivity. In (C), one aliquot of the product was run directly on the glycerol gradient, while the other aliquot was incubated in the presence of RNase A (50 sg/ml) and RNase T1 (50 ug/ml) for 15 min at 37°before sedimentation analysis. control material listed in Table 2 . On the basis of the low average for negatives, we have arbitrarily designated any reaction yielding more than 30 cpm in the 70S region as being positive. With these criteria, two of the Burkitt's tumors listed in Table  1 Simultaneous detection of 70S RNA and RNA-instructed DNA polymerase in peripheral leukocytes from a patient (SL) with infectious mononucleosis and in lymphoblastoid cell lines. [8H]DNA product complexed to 70S RNA was prepared by performing an endogenous RNA-instructed DNA polymerase reaction with the pellet fraction from a Burkitt's tumor.
After velocity centrifugation of the reaction product, the ['H]-DNA-RNA complex sedimenting in the 70S region of the glycerol gradient was isolated by pooling and alcohol precipitation and then analyzed on a Cs2SO4 gradient with results as shown in Fig 2A. It is seen that some DNA is released during the manipulation, but most of the product bands in the RNA density region, indicating that most of the DNA molecules The hybridization reaction (50 pl) was performed in the presence of 50% formamide and 0.4 M NaCl. Annealing conditions and Cs2SO4 gradient analysis is described in the legend to Fig. 2 Sucrose gradient localization of 70S RNA and RNA-instructed DNA polymerase activity in extracts of Burkitt's tumors. The amount of 70S RNA-[3H]DNA synthesized by an endogenous RNA-instructed DNA polymerase was determined by glycerol velocity centrifugation for each of 10 sucrose density fractions, as described in the legend to Fig. 3 A simultaneous del assay was performed on the pellet fraction from a Bu tumor (An) and analyzed by glycerol velocity centrifugal described in the legend to Fig. 1 Of particular interest was the demonstration with the particle fraction from the Burkitt's tumors that the DNA synthesized on its own RNA hybridizes specifically to RNA from Burkitt's lymphomas and to RLV-RNA. The lack of response to the unrelated AMV-RNA (Fig. 2B) The presence in Burkitt's tumors of RNA related to that of RLV (5) was suggestive of a viral agent. The present study carries this implication much further by demonstrating that the viral-related RNA thus identified is 70 S in size and is physically associated with an RNA-instructed DNA polymerase in a particle having the density of an RNA tumor virus. The presence of these particles is obviously an observation worthy of note to those who wish to understand the biology of Burkitt's tumors. It is of central importance to determine whether the genetic information contained in the RNA of these particles is to be found in the DNA of tumor cells.
Finally, we should like to emphasize that the available information does not permit definitive conclusions concerning the etiologic roles of either Epstein-Barr virus 
